Abstract. This paper combines the fuzzy control technology with Charge Coupled Device (CCD) camera sensor technology to solve the defect of the existing traffic signal control method. CCD camera sensor technology can be real-time to receive traffic information, each intersection traffic conditions, the length of the traffic flow, traffic speed, and then through the signal processor calculates the time needed for traffic through the intersection at the moment, transfer to the fuzzy controller. At this point, the traffic situation of the other road also reached the fuzzy controller in real time. The fuzzy controller decides which intersection should continue to pass, and finally realize the traffic signal optimization control.
Introduction
With the growing of economy, the rapid development of urbanization and motorization, the urban traffic congestion intensifying led to frequent traffic accidents, traffic delay increase, environmental degradation, rising fuel loss and so on, has become a common problem faced by urban development around the world, especially developing countries like China urbanization level will be more and more high, the urban traffic problem will be more and more serious, serious traffic jams is everyone to see and experience. The intelligent transportation system is the important way to solve the problem of traffic congestion, the urban traffic signal control is an important part of intelligent transportation system, and the current control field and one of the hot research topic in the field of traffic engineering. Therefore, it is an important way to improve the reasonable utilization of existing roads and effective control of traffic signals.
In the past, in terms of information sensing technology, most urban traffic signal control methods have basically adopted inductive coils and other devices to obtain traffic information [1] . Because of the need to be buried under the road traffic volume detection equipment, makes the installation and maintenance is not very convenient, economic cost is high, anti-jamming is poor and the range of induction is extremely limited, difficult to popularization. With its limited ability, it can only detect the number of vehicles on the road. Therefore, the researchers makes an improvement on the acquisition, analysis, processing and feedback of traffic information, which is different from the previous single fuzzy control [2] , and changes its artificial analysis to intelligent analysis. Researchers statistical observation "electronic policeman" The popularity of applications on the road, found that in many of the city intersection assembly gathering traffic cameras already, although an "electronic police" is designed for manual monitoring, however, we might as well will be connected with the traffic signal lamp control system, and the application of CCD camera sensor technology [3, 4] . The transformation of the signal lamp depends entirely on the artificial intelligence of science.
The objective of the research results considering the queue length of each lane and the time needed for vehicles through the intersection, to determine the distribution of the green time, closer to the person's decision, and do not break the scientific rigorously, so it can effectively control plane intersection.
Problem Statement and Preliminaries

Fuzzy Control
Fuzzy control is a kind of nonlinear control method which uses the control rules described by fuzzy mathematical language to control the system work. There is no need to establish precise mathematical models. It relies on the combination of human thinking and experience to achieve traffic control. Fuzzy control is characterized by a systematic theory and a large number of practical applications. Fuzzy control is a good way to deal with complex and difficult systems.
Fuzzy Comprehensive Evaluation Method
Fuzzy comprehensive evaluation method is a comprehensive evaluation method based on fuzzy mathematics. It has the characteristics of clear result and systematicness, which can solve fuzzy and difficult problems, which is suitable for solving all kinds of non-deterministic problems. The characteristic is that the evaluation result is not absolutely positive or negative, but is expressed as a fuzzy set.
Charge Coupled Device (CCD)
CCD is short for charge-coupled device, it employs a high sensitivity of semiconductor, can convert light into electrical signal, through the AD converter chip is converted into digital signals, digital signals by the camera's internal flash memory after compressed or built-in hard disk card preservation, thus it can be easily transmit the data to a computer, and with the help of the computer processing method according to the need and imagination to change the image [5, 6] . The working principle of CCD is the foreground object reflects light onto the CCD device, according to corresponding charge accumulation on the strength of the light, thus produced is proportional to the photoelectric loadings of the weak voltage signal, through filtering and amplification processing operations, such as through the drive circuit output intensity of a light sensitive objects can called electrical signals or standard video signal. The CCD camera technology principle is shown in Figure  1 . 
Optimal Control of a Single Intersection
To control urban single intersection signal is that we find the best signal cycle and two cross direction of split in essence, based on the detection of the data, as well as the analysis, we come to the conclusion that under the condition of the minimal flow, signal cycle should be as short as far as possible, however, generally should not be less than 50s, in order to avoid the vehicle through the intersection. In the case of heavy traffic flow, the signal cycle should be as long as possible, but generally it should not exceed 180s to avoid long waiting time for pedestrians or drivers.
Calculate the Location of the CCD Camera
Next, in order to solve the previous problems of determining the number of road vehicles based on underground magnetic coils, and then improving the number of vehicles that depend on the number of vehicles to change traffic lights. We decided to use CCD camera sensor technology to replace buried coil. First, determine the location of the CCD camera, as follows:
The axis in the world coordinate system is Z aligned with the line/left lane and the direction is the direction of the vehicle. Set X to zero, the intersection of the stop line and the driving direction of the vehicle is set to the origin, Y and the axle is in line with the stop line and is in the positive direction on the left side of the drive. Each CCD is based on the coordinates of pixel coordinates of computer images ( , ) U V and coordinates of the world coordinate space ( , , ) X Y Z the relationship between the internal and external parameters is determined. Set up the coordinate system as shown in Figure 2 , and place CCD electronic sensor camera at the signal lamp. 
Control Algorithm of Signal Processor
First on camera to get the traffic image distortion correction, sharpening and perspective transform in turn after processing using Canny edge operator edge detection method to get the vehicle image, and filter out edge detection method based on mathematical morphology filtering the miscellaneous line in the graph, which remove the edge of vehicle line in the image of the lane line and the traffic signs arrows, the image can be obtained according to the road traffic types for cutting, such as the image waiting for traffic in each direction of motor vehicle road respectively according to turn right, go straight and turn left three types along the driving type cutting line, you'll get three respectively, turn right, go straight, turn left edge detection for driving vehicles subgraph, then respectively subgraph of the three vehicles of the edge detection for boundary pixels projection, the boundary pixels of each type the driveway to the Z axis of the computer image coordinate system with linear projection and accumulative boundary point for each type lane boundary pixels accumulative histogram, then computer image coordinates each type lane for traffic in each direction the pixel distribution of queue length. The queue length of each type of lane is the cumulative distribution of the boundary pixel points on that type of lane. According to computer image coordinates waiting in the queue length of traffic image pixel distribution and the computer image coordinate system and world coordinate system transformation relations, each type in the world coordinate system in each direction lane waiting queue length of the vehicle i L .
In this section, we connect all CCD sensor camera system further. Connect the sensor function of the CCD sensor camera at each intersection. Check out the real-time traffic flow of each lane, the average speed of the car and the lane of the vehicle. Feed back to the signal processor and calculate the time required for traffic lights at the moment. (the actual queue length and queue length is the sum of the potential) and the red light phase on the driveway of vehicle queue length max L calculation of both the ratio of the largest q as input variables. The role of the obscure module of CCD camera sensor is that the precision numerical input variables will be calculated the membership degree of fuzzy set by defining the membership function on the domain, and then convert it into a fuzzy variable. To turn on the green or red light.
For the input variables, suppose the domain is defined, short and long, two fuzzy sets. For the output variable, the definition is in its domain: red light and green light.
Definition of Fuzzy Evaluation Function
is a given value, and i q e
is a given value, the total green light time has the largest green light time, assign the next passage vehicle queue length of the largest lane in phase. If the set condition is not satisfied, the current phase green light time delay i G  will be extended by two input variables.
Considering a lane at the same time in a long time only a few such special circumstances, the arrival of vehicles to prevent the lane vehicle waiting for a long time, set a longest red light time, if the lanes in the phase of red light time over limit, in the current phase after the green light time delay, phase priority will be assigned to the right of way. Then repeat the control scheme described above.
This after i G  time to determine the distribution of green light time delay method can make the green light time have certain adaptive ability according to the actual traffic intersections. It ensures the equal opportunity and the rationality of the allocation of time, so as to shorten the delay time. The system includes four CCD cameras, signal processors, fuzzy processors and controllers. Four CCD cameras are installed in the four directions of the intersection and the height of the distance from the ground is H (the range of H is 8 m to 10 m), four the output of the CCD camera respectively connected with the input signal processor to transfer image signal, the output of the signal processor is connected with the fuzzy controller, through a series of process of fuzzy controller and the controller is connected to the input end of the end in transfer control instruction, the output of the controller is connected to the traffic lights relay switching circuit to transmit signal voltage driver. We applied the model theory to the field measurement on youth street in Shenyang. The above control algorithm is loaded into the existing "electronic police" system. CCD camera adopts MV-VS142FM/FC high resolution industrial digital CCD camera. The series camera model with IEEE1394 as output communication protocols, direct output digital image signal and the signal is stable, takes up less CPU resources, a number of embedded system and video camera, very suitable for traffic intersection traffic image information acquisition. At the same time, the fuzzy control is fully adapted to the "electronic police" and the results are basically accurate.
This algorithm is compared with the existing technology has the following beneficial effects:  To the intersection traffic conditions and vehicle queue length automatic detection, including: turn right and go straight, turn left the direction of vehicle queue length;
 After combining the fuzzy control, a clearer and faster response to the road conditions has been made to provide a scientific basis for realizing urban intelligent transportation.
Summary
By combining the fuzzy control technology with the CCD camera sensor technology, this paper solves the defect of the method of obtaining a single -buried induction coil by means of the existing traffic information. By CCD camera sensor technology can acceptance of real-time traffic information, including: the length of the traffic flow, traffic speed, and then through the signal processor calculates the traffic via the intersection at the moment, the time needed for the real-time transmission of data to a fuzzy controller. The fuzzy controller decides which intersection should pass, and finally realize the traffic signal optimization control.
